Abstract
In fact, there has been a historical debate on the shape of the height-diameter allometry for for further details). It has been highlighted that the power law model is unrealistic 77 biologically because of the basic assumption of factors limiting tree growth in height but not 78 in diameters (Molto et al., 2014) , and most recent studies have chosen a truly asymptotic 79 model. Among the asymptotic models, Feldpausch et al. (2012) found that the Weibull model 80 was the most appropriate for biomass prediction, as it reduces error in small-diameter trees.
81
This is important because of the skewed distribution of stand-level biomass found in smaller- studies, preferred this later one, arguing that not only it outperformed Weibull but also that it 87 was easier to manipulate than Weibull and its exponential function. All these studies focused 88 on lowland rainforest types, and to our knowledge, the shape of the height-diameter allometry 89 for tropical has not been studied in depth for TMFs, which tend to have shorter trees for a 90 given diameter.
92
Declining AGB with increasing elevation has also been related to changes in other 93 characteristics of forest structure affecting AGB, such as stem density and stand basal area.
94
In general, stem density and stand basal area have been shown to increase with altitude in However, some studies demonstrate a decrease in stem density with increasing altitude (e.g.
98
Mt Elgon in Kenya-Uganda, Hamilton and Perrott, 1981) or no trend between stand basal Changes in AGB with increasing elevation have also been related to changes in tree species 105 richness. Higher species richness enhances the variation in species traits found in the 106 community, leading to niche complementarity, a higher resource capture, more efficient 107 resource use and higher productivity (Poorter et al., 2015) . Higher species richness may also 108 enhance facilitation (e.g. a nitrogen-fixing species enhances soil fertility, and therefore the 109 productivity of the other species); and it might also increase the chance of a selection effect 110 (selecting highly productive or large species). Generally, there is a decline in tree species temperatures, fog, reduced light incidence and higher relative humidity Olea capensis in all mountains), and (iv) 'elfin-like forest' (with similar composition to 156 mixed species forest but at least 15% shorter trees with twisted stems and many epiphytes on 157 their branches) (see Bussmann, 2002 ). This study focuses on the last three types thereafter 158 called dry, mixed and elfin. These forest types occur at different altitudes in the mountains 159 studied (see Fig. 1 ), because of (i) mountain distance to the ocean (the further, the drier, see The forests studied provide key services to surrounding communities, including water, In each forest type per mountain (dry, mixed and elfin), three permanent plots of 20 x 100m 178 were established at least 1km apart from each other, >100m from footpaths, signs of plant 179 harvesting and cliffs (total number of plots = 24, Fig. 1 ). We selected our plots depending 180 upon forest type rather than elevation, because of the abovementioned differences in altitude 181 between mountains where the same forest type is found (see Fig 1) . Elfin forest in Mt
182
Marsabit was found to be very small and fragmented and could not be sampled. Although 183 larger plots (1-ha) are often preferred for these type of studies (Poorter et al., 2015) Table C1 in Appendix C). The curves were also very close (Fig. 2) .
297
Overall, the polynomial (m2) was found to be suitable for all the different forest types and 298 mountains ( Table 1 ). The Gompertz model (m4) also seems suitable for all the different 299 forest types and mountains except for Mt Nyiro mixed forest (see Table 1 ). When 'all sites' 300 were combined, m2, m3 and m4 outperformed the other models (Table 1, Table C1 in (Table 1, Table C1 in Appendix C).
304
Model parameters varied considerably among and within forest types, and with the models 305 build with 'all sites' combined (Table 1) . For some models, the parameters were more similar 306 among the same forest type across mountains than among forest types within a mountain (e.g. 307 see m2 and m5, see Table 1 ). forests having more AGB (Table 2) . However, these differences were not significant (Table   317 2). was found to be similar to species richness as few species were observed in each forest type.
340
The Bray-Curtis index showed that species were more similar between different forest types 341 of one mountain than between the same forest type across mountains (Fig. 4) . When data 342 from all plots was combined, AGB was found to be significantly positively correlated with 343 BA, SD50, Dmean and Hmean but not with stem density or any taxonomic attribute ( reported from other studies (Table 5) . We did not find any significant relationship between AGB and taxonomic attributes, for our The objectives of this study were to investigate the height-diameter allometry in different
475
TMFs, to estimate AGB and to relate differences in AGB to taxonomic and structural forest 476 attributes. We found that different height-diameter allometry models could be used for a
477
given forest type and mountain (with the exception of the Michaelis-Menten model), and that 478 the use of different models had little effects on AGB estimates. We also reported important 479 differences in AGB, which tended to be greater in mixed forests and in Mt Nyiro, the highest 480 mountain. These differences in AGB were related to differences in forest structure attributes, 
